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AliphaticAbstract Novel lipids were isolated from the unsaponiﬁable matter extracted from leaves of Arta-
botrys odoratissimus (R.Br) by using n-hexane. The two known compounds, one new carboxyester
and two monoesters were the new lipids identiﬁed by spectral (IR, 1H NMR, 13C NMR spectra,
mass spectrum, elemental analysis) and chemical analysis. The carboxyester was identiﬁed as
1-carboxy-heneicosane pentadecanoate and two monoesters were identiﬁed as hexyl pentaicosanote
and pentyl pentaicosanoate. Antimicrobial activities were assessed for all extracts and isolated
compounds and showed variable activity. These are novel compounds and being reported ﬁrst time
by us.
ª 2012 Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Artabotrys odoratissimus R.Br commonly known as Kantili
champa or Nag champa belongs to family Annonaceae. The
plant is used medicinally in various ailments. A decoction of
leaves is given for the treatment of cholera in some of the is-
lands in Malaya Archipelago (Jain, 1968; Kirtikar and Basu,
1946; Chopra et al., 1956). Leaves are used to treat some anti-
fungal and antimicrobial diseases. The antifertility activity of
A. odoratissimus plant has been reported in albino rats(Chakarabarti et al., 1968). The different extracts of the plant
have shown antifertility, antimicrobial, antiﬁlarial and anti-
helminthic activities (Prakash, 1978; Chakarabarti et al.,
1968; Prakash, 1968; Siddiqui and Garg, 1987; Kamboj and
Dhavan, 1982; Trivedi and Saxena, 1971; Mehta et al.,
1999). The present study reports the isolation and structural
elucidation of three new lipids and two known compounds
(Fig. 1) isolated from the leaves of Artabotrys odoratissimus.
2. Experimental
2.1. General procedures
Melting points (mp) are uncorrected. 1H NMR was recorded
on 300 MHz Varian XL spectrometer, 13C NMR spectra were
recorded on Varian XL 75 MHz spectrometer, IR spectra were
recorded in KBr disk on Perkin Elmer-377 spectrometer,
EIMS on Jeol-JMS D 300 mass spectrometer. All chemical
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Figure 1 Chemical structures of 1–5.
Novel lipid constituents identiﬁed from the leavesof Artabotrys odoratissimus (R.Br) S743shifts (d) are given in ppm and Me4Si was used as internal stan-
dard. The carbon type (CH3, CH2, CH) was determined by
DEPT experiments. Chemicals are of analytical-reagent grade
and column chromatography was carried out on alumina
grade III and TLC on silica gel G (CDH/Glaxo laboratories).
Spots were visualized by exposure to iodine vapor or by spray-
ing with H2SO4-vanillin solution followed by heating at 105 C
for 5 min.
2.2. Plant material
The leaves (8 kg) of A. odoratissimus were collected from the
gardens of Ujjain city and University campus and were iden-
tiﬁed by the authorities of the Institute of Environment
Management and Plant Science, Vikram University, Ujjain.
A voucher specimen was deposited in the herbarium of the
School of Studies in Botany, Vikram University, Ujjain,
India.2.3. Extraction and isolation
The leaves (8 kg) were shade dried, cleaned, coarsely powdered
and extracted with hexane in soxhlet-extractor for 72 h. The
extract was concentrated by rotary evaporator to afford oil
(265 mL). The oil was saponiﬁed by the alcoholic potash meth-
od (Mohan, 2003). Usual work up yielded (32 g) an unsapon-
iﬁable matter which was separated by repeated column
chromatography on alumina grade III. The column was eluted
by gradient elution in increasing order of polarity like petro-
leum ether, hexane, benzene, EtOAc and methanol. The frac-
tions were collected in bulk and monitored by TLC. The
residue (6.8 g) of hexane fraction was rechromatographed on
alumina on the basis of increasing order of polarity of eluents.
A well-stirred suspension of alumina III (100–150 g in petro-
leum ether 60–80) was poured into the column (150 cm long
and 50 mm in diameter). When the absorbent was well settled,
the excess of petroleum ether was allowed to pass through the
column. With silica gel in petroleum ether, the mass was made
into a slurry and digested in a well stirred column. The column
was successively eluted with the petroleum ether, hexane, ben-
zene, EtOAc and methanol and their mixtures of increasing
polarity. Fractions (a and b) (petroleum ether:hexane v/v 6:4
and 2:8 v/v) were puriﬁed and identiﬁed as stigmasterol 1
and b-sitosterol 2. Presence of this sterol was analyzed by
IR, 1H NMR, 13C NMR and mass spectrometry and com-
pared with the literature data (Mohan, 2003; Pouchert and
Behnke, 1993). Fractions (c and d) afforded a mixture of car-
boxy ester 3 and monoester 4 and other impurities. Fraction
(c) was further rechromatographed by eluent hexane; benzene
(8:2 and 9:1 v/v) to give 3 and 4 in pure form respectively, frac-
tion (d) yielded monoester 5 which was in crystal form.
2.4. Compound 1
(24a/S)-Stigmasta-5,22-diene-3b-ol (1). Elution of the column
with petroleum ether yielded colorless crystals, recrystallized
from methanol, 240 mg; m.p. 168–169 C; UV kmax (MeOH):
233 nm (loge 2.5); IR (KBr) tmax: 3500 cm
1; EIMS m/z (%
intensity) 412 (M)+ (C29H48O) (33.1), 397 (30.6), 394 (52.4),
273 (22.6), 255 (49.0), 240 (9.2), 230 (22.9), 213 (20.6), 198
(16.1).
2.5. Compound 2
(24a/S)-Stigmasta-5-ene-3b-ol (b -sitosterol) (2). Elution of the
column with petroleum diethylether yielded colorless crystals,
recrystallized from methanol, 90 mg; m.p. 125–130 C; IR
(KBr) tmax: 3500 cm
1; EIMS m/z (% intensity) 414 (M)+
(C30H50O) (33.1), 397 (30.6), 394 (52.4), 273 (22.6), 255
(49.0), 240 (9.2), 230 (22.9), 213 (20.6), 198 (16.1).
2.6. Compound 3
1-Carboxy-heneicosane pentadecanoate (3) EMIS m/z (%
intensity) 566 (M+) (1.1), 509 (1.07), 495 (1.16), 466 (1.58),
439 (2.01), 409 (2.59), 397 (4.23), 369 (6.34), 341 (5.29), 323
(2.11), 285 (3.17), 269 (5.29), 257 (5.29), 239 (4.23), 185
(4.23), 139 (5.29), 129 (11.64), 111 (15.34), 97 (46.56), 83
(47.61), 71 (73.01), 57 (100) C36H70O4 (35 mg, methanol)
S744 B.K. Mehta et al.m.p. 75 C; elemental analysis (Found: %C= 76.3,
%H= 12.36; %O= 11.34 Calc.: %C= 76.1, %H= 12.34;
%O= 11.56), Isolated from hexane:benzene (8:2 v/v) fraction.
Rf: 0.58 using hexane:diethylether (9:1 v/v) as solvent system.
IR (KBr) tmax: 3449, 2920, 2852, 1729, 1705, 1462, 1411,
1096, 722–720 cm1 1H NMR (300 MHz, CDCl3, TMS) d
0.88 (t, 3H-CH3, J= 6 Hz), 4.05 (t, 2H–CH2OCO,
J= 8 Hz), 2.26 (t, 2H, CH2COO, J= 8 Hz), 9.36 (s, H–
COOH), 2.33 (t, 4H, 2 a-CH2, J= 8.5 Hz), 1.61 (m, 4H,
2 · CH2), 1.25 (5, 54H, 27 · –CH2). 13C NMR (CDCl3);
184.2, 181.0, 34.6, 32.1, 29.6, 29.4, 29.3, 29.2, 28.6, 26.1,
25.0, 22.5 and 14.2 ppm.
Alkaline hydrolysis: Monoester (2.02 mg) was reﬂuxed with
ethanolic KOH (1.3 mL, 5%) for 1 h. At the end of the reac-
tion, the mixture was diluted with water (3.0 mL) and ex-
tracted with chloroform. The chloroform layer was dried
over anhydrous magnesium sulfate and concentrated. To sep-
arate both the compounds it was put in deep freezer. After
3–4 days some semi-solid mass was separated out. After usual
work-up, it was identiﬁed as pentadecanoic acid (EIMS:
C15H30O2, M
+ 242; IR: 3300 cm1, 1705 cm1) and the liquid
gave positive test for alcohol as 21-hydroxy heneicosanoic
acid.
2.7. Compound 4
Hexyl pentaicosanoate (4) EIMS m/z (% intensity) 466 (M+)
(0.53), 465 (2.12), 437 (4.25), 425 (24.46), 398 (14.89), 397
(100), 369 (14.89), 341 (5.31), 322 (2.65), 265 (1.08), 251
(1.59), 154 (1.06), 139 (2.65), 111 (7.44), 97 (4.25), 83 (5.31),
71 (1.59) and 57 (13.82) C31H62O2 (45 mg methanol), mp
85 C, (Found: %C= 79.8; %H= 13.30; %O= 6.9% Calc.:
%C= 78.6; %H= 13.28; %O= 8.12). Isolated from hex-
ane:benzene (9:1, v/v) fraction. On TLC examination it
showed a single homogenous spot using hexane:diethylether:
acetic acid (9:0.5:0.5, v/v). IR (KBr) tmax: 2918, 2848, 1734,
1470, 1412, 1181, 1021, 730–720 cm1, 1H NMR (300 MHz,
CDCl3 TMS) 0.88 (6H, t, 2 · –CH3, J= 6 Hz), 4.05 (2H, t,
–CH2OCO, J= 6.0 Hz),2.33 (2H, t, –CH2–COO,
J= 6.0 Hz), 1.61 (4H, m 2 · CH2), 1.25 (48H, S, 24 · CH2).
13C NMR (CDCl3); d 180.1, 34.7, 32.0, 29.8, 29.7, 29.5, 29.4,
29.3, 28.7, 26.2, 25.1, 22.6 and 14.3.Table 1 Antimicrobial assays for the extracts.
Antibacterial activity/antifungal activity Hexane Benzene
Bacillus subtillis  
Escherichia coli ++ ++
Klebsiella pneumoniae + +
Proteus vulgaris + 
Pseudomonas auruginosa  
Mycobacterium vaccae  +
Staphylococcus aureus + ++
Streptococcus faecalis  
Aspergillus niger  
Candida albicans  +
Curvularia lunata ++ 
Penicillium notatum  +
Sacharomyces cerevisiae  +
Disk diameter = 4.0 mm; = no activity; += 6.8–8.0 mm; ++= 9.0–1
18–14 mm.Alkaline hydrolysis: Monoester (2.0 mg) was reﬂuxed with
ethanolic KOH (1.3 mL, 5%) for 1 h. At the end of the reac-
tion, the mixture was diluted with water (3.0 mL) and ex-
tracted with chloroform. The chloroform layer was dried
over anhydrous magnesium sulfate and concentrated. To sep-
arate both the compounds it was put in deep freezer. After few
days some semi-solid mass was separated out. After usual
work-up, it was identiﬁed as pentaicosanoic acid (EIMS:
C25H50O2, M
+ 382; IR: 3420, 1720 cm1) and the liquid gave
positive test for alcohol as 1-hexanol.
2.8. Compound 5
Pentyl pentaicosanoate (5) EIMS m/z (% intensity) 452 [M+]
(1.05), 437 (3.15), 425 (25.26), 410 (4.36), 397 (43.15), 365
(4.21), 338 (4.21), 323 (1.06), 307 (3.15), 286 (2.63), 257
(4.78), 208 (5.31), 185 (4.25), 166 (4.25), 139 (5.26), 125
(15.78), 111 (18.42), 97 (61.05), 85 (52.12), 71 (75.53), 57
(100) and 56 (27.36) C30H60O2 (30 mg, methanol) m.p. 70 C,
(Found: %C= 79.6; %H= 13.27; %O= 7.13; Calc.:
%C= 79.4; %H= 13.25; %O= 7.35), isolated from hex-
ane:benzene (8:2, v/v) fraction, TLC hexane:diethylether
(9:0.5 v/v) as solvent system, it showed single clear spot. IR
(KBr) tmax: 2919, 2848, 1735, 1480, 1470, 1181, 1021,
720–730 cm1; 1H NMR (300 MHz, CDCl3, TMS): 0.88 (6H,
t 2 · –CH3, J = 6 Hz), 4.05 (2H, t-CH2OCO, J = 8 Hz),
2.29 (2H, t, –CH2OCO– J = 8 Hz), 1.58 (4H, bs, 2 · CH2),
1.25 (46H, S, 23 · CH2); 13C NMR (CDCl3); d 180.0, 34.6,
32.1, 29.7, 29.6, 29.5, 29.4, 29.3, 28.6, 26.0, 25.2, 22.6 and 14.2.
Alkaline hydrolysis: The experimental method of alkaline
hydrolysis of monoester (5) was similar to monoester (4), it
was identiﬁed as pentacosanoic acid (EIMS: C25H50O2, M
+
382; IR: 3420, 1720 cm1) and isolated liquid gave positive test
for alcohol as 1-pentanol.
2.9. Screening of antimicrobial activity
The agar diffusion technique was used for the screening of
antibacterial and antifungal activities using the paper disk
method (Maruzzella and Henry, 1958; Vincent and Vincent,
1995). For antibacterial activity, the standards are in the form
of sterile Hi-Disk cartridges, each disk containing 10 mcg ofEthanol Methanol 1 2 3 4 5
      
+ ++   + + +
++ + +    
+      
++ +     
      
++ ++ + +   
++ +     
++ +     
 ++     
++ ++ + +   
 +     
      
1 mm. +++= 12–14 mm; ++++= 16–20 mm; +++++=
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was used as standard. The results are shown in Table 1.
3. Result and discussion
The novel natural compounds were identiﬁed mainly by their
IR, 1H NMR, 13C NMR and Mass spectrometry analysis
including a comparison with the literature data. The known
natural compounds stigmasterol 1 and b-stitosterol 2 were
identiﬁed as part of the lipid structures by IR, 1H NMR and
13C NMR and mass spectral analysis and comparison with
1H NMR and 13C NMR data as given in the literature
(Akihisa et al., 1992; Jain et al., 1998; Maitra et al., 2006).
The mass spectrum and elemental analysis of 1-carboxy-
heneicosanepentadecanoate 3 indicated the molecular ion peak
at m/z 566 suggesting its molecular formula C36H70O4. IR
spectrum showed absorption bands due to carboxylic group
at 3304 and 1710 cm1 while a band at 1737 cm1 was due
to the ester function in the molecule. The long chain aliphatic
nature of compound was showed by 2920, 2852, 1462, 1096
and 722–720 cm1. 1H NMR spectrum showed that a triplet
at d 0.88 for three protons was due to the presence of the ter-
minal methyl group. Methylene protons of –CH2-OCO– and –
CH2-CO-O– moieties were resonated as two triplets at 4.05
and 2.26, respectively. A singlet at d 9.36 for one proton was
assigned to the carboxylic group. A triplet at d 2.33 was due
to methylene protons alpha to carboxylic group and methylene
protons b- to carboxylic and ester group were merged into a
multiplet at d 1.61(Kalsi, 1995; Gowarikar and Mehta, 1997;
Jackmann and Sternhill, 1996; Silverstein et al., 1984). Rest
of the methylene proton was resonated at d 1.25 as intense sin-
glet. In the 13C NMR spectrum peaks at dc 181.2 and 176.2
correspond to the carbon of the acid group and ester group
respectively. Peaks at dc 34.6 and 32.1 correspond to the meth-
ylene carbons a- and b- to the ester group, respectively. Signals
at dc 29.6–22.5 correspond to the remaining methylene car-
bons. Peaks at dc 14.2 correspond to the terminal methyl
carbon.
The abundant fragment at m/z 257 was due to the McLaff-
erty rearrangement and the transfer of one hydrogen atom
showed the presence of ester group (James and Das, 1976;
Silverstein and Webster, 2003; Jain et al., 1998). The abundant
fragments at m/z 60 and m/z 509 indicated the presence of the
carboxylic group. The other abundant peaks at m/z 466, 409,
341, 269, 185, and 111 were in agreement with the proposed
structure. The alkaline hydrolysis of compound 3 yields a mix-
ture of hydroxy acid and a carboxylic acid identiﬁed as 21-hy-
droxy heneicosanoic acid and pentadecanoic acid, respectively.
Thus on the basis of the above evidences the compound is
identiﬁed as 1-carboxy-heneicosanepentadecanoate, it is a no-
vel compound and being reported ﬁrst time by us.
The elemental and mass spectral analysis of monoester 4
gave the molecular formula as C31H62O2. IR spectrum
showed absorption bands for ester group (1734 cm1) and long
chain aliphatic nature (730–720 cm1). 1H NMR spectrum
showed a peak at d 0.88 as triplet for six protons was due to
terminal methyl groups (James and Das, 1976; Silverstein
and Webster, 2003; Jain et al., 1998). Methylene protons of –
CH2-OCO– and –CH2-CO-O– moieties were resonated as
two triplets at d 4.05 and 2.33 respectively. A multiplet at d
1.61 was due to the presence of methylene proton b- to the es-ter groups while the rest of the methylenes was resonated at
1.25 as an intense singlet. In the 13C NMR spectrum a peak
at dc 180.1 corresponds to the carbon of ester group. Peak at
dc 34.7 and 32.0 corresponds to the methylene carbon a- and
b- to the ester group respectively. Signals at dc 29.8–22.6 cor-
respond to the remaining methylene carbons. Peak at dc 14.3
corresponds to the end methyl carbons. In the mass spectrum
the base peak at m/z 397 was formed by McLafferty rearrange-
ment and two-H-transfer (James and Das, 1976) was obtained
due to the presence of the ester group. Other abundant frag-
ments obtained at m/z 437, 322, 251, 154, 139, 111 and 71, were
inconsistent with the proposed structure. The alkaline hydroly-
sis of compound 4 yielded 1-hexanol and pentacosanoic acid.
Thus on the basis of the above evidences monoester 4 was
characterized as hexyl pentaicosanoate. It is a novel compound
and reported ﬁrst time by us.
The molecular formula of naturally isolated monoester 5
was C30H60O2. IR absorption bands (1735, 720–730 cm
1)
and peaks in 1H NMR, 13C NMR and fragmentation modes
of mass spectra indicated that chemical structure of 5 was sim-
ilar to 4, i.e. long chain aliphatic ester. The position of the ester
group was determined by mass fragmentation pattern (m/z 397
basepeak). Other fragments at m/z 452, 437, 425, 323, 307, 257,
139, 111, 85, 71 and 57, were in agreement with the proposed
structure. Alkaline hydrolysis of compound 5 yields alcohol
and an acid identiﬁed as 1-pentanol and icosanoic acid. Thus
on the basis of the above evidences, compound 5 was charac-
terized as a pentylpentaicosanoate.
3.1. Screening of antimicrobial activity
The agar diffusion technique was used for the screening of
antimicrobial activity, using the paper disk method as reported
in the literature (Maruzzella and Henry, 1958; Vincent and
Vincent, 1995). The results are shown in Table 1. The results
have shown that hexane, benzene and methanol extracts of
A. odoratissimus (leaves) possess moderate activity against
Escherichia coli but ethanolic has shown poor activity. The
same showed signiﬁcant activity against Klebsiella pneumoniae,
while hexane, benzene, and methanol extracts have shown
poor activity against it. .
4. Conclusion
From the survey of the literature to the best of our knowledge
all the three compounds were novel and being reported ﬁrst
time by us from A. odoratissimus (leaves) and further examina-
tion of the constituents of this plant is currently in progress.Acknowledgements
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